High-performance liquid chromatographic method for the simultaneous purification of cathepsins B, H and L from human liver.
A high-performance liquid chromatographic procedure for the isolation of the three cysteine proteinases, namely cathepsins B, H and L, is described. The method is based on the following four steps. (1) A classical AcA 44 gel permeation separation with a 30-70% ammonium sulphate fraction from the human liver homogenate is used to remove the non-enzymic high-molecular-mass components. (2) Preparative cation-exchange chromatography on a CM-SW TSK column can separate the three proteinases. (3) An anion-exchange step on a semi-preparative DEAE-SW TSK column for the cathepsin H fraction is used to remove a small amount of cathepsins B and L activities. (4) The three separated enzymes are purified on an analytical TSK gel 2000 SW column. The purity of each enzyme is assessed by sodium dodecyl sulphate polyacrylamide gel electrophoresis and electrofocusing on polyacrylamide gels. To check the activities of the purified proteinases, the kinetic constants [Michaelis constant (KM) and catalytic constant (Kcat)] and the ratio Kcat/KM against the fluorigenic substrates Arg-NH-Mec, Z-Arg-Arg-NH-Mec and Z-Phe-Arg-NH-Mec after active-site titration using E-64, were determined. Z-Phe-Phe-CNH2 was also used as a specific inhibitor of cathepsin L. This method requires only 6 g of human liver, and gives a high yield of the three lysosomal cysteine-proteinases: thus, about 150 micrograms of cathepsin B and 50 micrograms each of cathepsins L and H are obtained in a single run.